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[Name of DocnTnAnl-.] SPF.CTFT.CATION 
[TITLE OF THE INVENTION] 

PLASTIC MOLDING AND METHOD OF MOLDING SAME 
[CLAIMS] 
[Claim 1] 

A plastic molding formed with a transfer surface by generating 
a resin pressure in a resin within a cavity of a mold having one or 
two transferred surfaces to transfer the transferred surface to said 

an imperfect transfer portion formed in a concave shape or in 
a convex shape by imperfectly transferring the shape of the cavity 
of the mold into at least one or two or more regions prone to a resin 
internal pressure and an internal distortion. 
[Claim 2] 

A plastic' molding according to claim 1/ characterized in that 
said imperfect transfer portion is formed in a region other than said 
transfer surface. 
[Claim 3] 

A plastic molding according to claim 1 or 2^^ characterized in 
that said imperfect trans£er_portion. is formed on-a surface extended 
from said transfer surface. 
[Claim 4J 

A p.last.-ic molding according to claim 1 or 2, characterized in 
that said imperfect transfer pori-i-nn h^s the edge form.ed conformal 
with a flat surface or a curved shape of said transfer surface, 
[ulaim 5] 
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Aplasticmolding according to claim 4, <jUcii..ic^L:^x'±zedby-ct:>iTiprifttng 
two or more of said transfer surfaces , said imperfect transfer portions 
being formed in regions sand^T^>^^H R«irl 1-ranRl=^%r fsurfaces, said 
imperfect transfer portions h;^ vi ng edges conformal to a flat surface 
and a curved shape of both said transfer surfaces - 
[Claim 6] 

Aplastic molding according to any of claims 1 to 5, characterized 
in tli<iL &aid imperfect transfer portion is formed in a thinner region, 
[Claim 7] 

A plastic molding according to any of claims 1 to 6> characterized 
in that two or more of said imperfecr transfer porLiuns are formed 
on the same surtace other than said transfer surface - 
[Claim ft] 

A plastic molding according to any of claims 1 to 1 , characterized 
in that said plastic molding is an optical element which has one or 
two or more of said transfer surfaces on an optical mirror S'uiface. 
[Claim 9] 

A method of molding the plastic molding according to any of claims 
1 to 8, characterized by: 

molding by an injection molding method which injects a resin into 

the cavity of said mold to fill thi« ocivity witli th« xci^irx, 
[Claim 101 

A method of molding the plastic molding according to any of claims 
1 to — 3f cjhHTT^ci-tJj. iz:fc!u ijy : 

generating a resin pressure in a resin within the cavity of said 
mold to transfer eaid transferred surface/ and 

subsequently generating local release shrinkage for the shape 
of said cavity to form said imperfect transfer portion in a concave 
shape . 
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[Claim 11] 

A method of molding the plastic molding according to any ot cictims 
1 to 8, characterized by: 

generating a resiri pre.ssure in' a resin wirhin the ca.viuy u£ c»ciid • 
mold to transfer said transferred surface; and 

subsequently releasing the resin pressure locally for the shape 
of said cavity to form said imperfect transfer portion in a convex 
shape • 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

LTechnical Field pertinent to Llie luvenLion] 

The present invention relates to plastic molding.-? ^ryd method 
of molding the same which can accurately mold plastic moldings^ for 
example, for applications in optical scanning systems for laser-based 
digital copiers, laser printers, facsimile apparatus and the liJce, 
optioal devices such as video cameras, and the like, particularly, 
thick plastic lenses, plastic mirrors or the like having high accurate 
mirror surfaces in thickness-varying shape • 
[0002] 

[Prior Art] " 

Conventionally, optical elements such as rectangular lenses, 
mirrors and the like having a function of focusing a laser beam and 
a variety of correcting functions have been used in an optical writing 
unit of a laser-based digital copier, printer, tacslmiie apparatus 
and the like. In recent years, materials for these optical elements 
have been changed from glass to plastic in line with a requested 
reduction in the product cost* Also, for covering a plurality of 
functions with a minimum number of elements, the optical elements 
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are formed with aspherical mirror surfaces as well as spherical mirror 
surfaces- Moreover^ lenses are often designed to have large 
thicknesses and thickness-varying shapes^ whicn are nor uniform in 
thickness, along the long-i -hndi nal direction. 
[0003] 

Even in a special shape ^ such a plastic molding can be manufactured 
in volume at a low cost by inserting a resin base material into a 
cavity of a die formed in th.o chape of the molding or by injecting 
a melted resin into the cavity which is filled with the melted resin. 
[0004] 

[Problems to be solved by the Invention] 

In the conventional plastic moldings as mentioned above, a uxiirt^iiuL 
rf^s^-in pr€>ftsure and a uniform resin temperature is desired within the 
cavity of the mold to accurately mold the plastic molding in a desired 
shape in a process of cooling down a melted resin material within 
the cavity. However, depending on the shape of a particular moldingir 
for cxamplo^ a lens having a thickness-varying shape may experience 
a difference in volume shrinkage amount due to a resin cooling speed 
which differs from one location to another due to the varying thickness 
of the lens, resulting in a exacerbated shape accuracy and a sink 

in a thicker rt^gioii of Uhe Iteiiti. Fuji- tiXdiiiplti, Lui. luulUliiy d Lliicik 

plastic lens 10 having a varying thickness, a sink 14 is formed 
irrespective of mirror surfaces (transfer surfaces) 11, 12 and a side 
surface (non— tjr an fief's r: ^ur:f.a.oe.). 13^ . -as . illustr-ated in. Fi^^f... - 8 - - 
[0005J . .... 

To solve this problem, in an injection molding method that fills 
a melted resin in a cavity of a mold which is filled with the melted 
resin, when the melted resin is injected at a higher pressure to increase 
the amount of filled rcoin, a rcoulting piactic molding ouf fere from. 
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a larger internal distortion, particularly, in a smaller thickness 
region when a thick lens having a varying thickness is concerned, 
possibly adversely affecting the optical characteristics and the like - 

Specifically, when the melted resin is in j ected at a lower pressure 
to reduce the amount of filled resin in order to reduce the internal 
distortion, a sink can be formed in a thicker region. On the other 
hand, when tKc melted resin ie inj©c;t©<d at sl higher pressure to increase 
the amount of filled resin, the internal distortion can grow in a 
thinner region. To address this problem, a so-called injection 
compressionmoldingmethod is practiced for ensuring the shape accuracy 
byusing a cavity formed with an liiaerLuiu vdble Inamold- Specifically/ 
the insert is advanced in response to a difference in the volume 
shrinkage associated with cooling of the filled resin, for example, 
the volume shrinkage produced at every location in the longitudinal 
direction, resulting .from ajyarylng thickness of a lens, to compensate 
ths pressure to apply a uniform pr^ssure. 
[0007] 

However, even this injection compression molding method 
experiences difficulties in accurately moving the insert, and may 
in some c;ases fail to ensure the shape accuracy due to a sink formed 
in a portion of a mirror surface. From this fact, researches have 
been made to eliminate shortcomings of the injection molding method 
and i n J e c t X on coinpr e s s jLon molding method. For^^xample, as dxsclosed 
in Laid-open Japanese Patent Applications Nos- 2-175115 and 6-30497, 

transfer surface. 
[0008] 

However, even this molding method, if applied as it is to the 

-6- 



manufacturing of plastic lenses having a varying thickness, a large 
thickness/ a large diameter, and a profile, a sink is formed on a 
thinner region adjacent to a transfer surface due to a difference 

111 o'wllng speed, poc.fr.iMy ^-r-..-.::! •= ng a remair-.ing- rssin internal 

pressure and internal distortion in a thinner region to exacerbate 
the shape accuracy and increase birefringence to degrade the optical 

occuracy of the lens . 

[0009] 

It is therefore an object of the present- invention to provide 
^ pla^L_LCr iVtoldjung ^'^"Lij.'v'alent to a t3m,Ti iriolcixTAg "irn- product sU 0*1 • cost 
and accuracy, even if it is made thick or in a thickness-varying shape, 
by creating a concave shape or a convex ahupe^ j:<jiiued by an imperfect 
transfer at positions in regions in which the occurrence of the resin 
internal prc5?sure and internal distortion-is controlled, except for 
transfer surfaces, to eliminate the remaining resin internal pressure 
and internal distortion. 
[0010] 

[Means for Solving Problem] 

To solve the problems, the present invention provides a plastic 
molding formed with a transfer surface by generating a resin pressure 

in ri re.ftin within ^ rr^^vi t.y nf a mol rJ h**fv i ntj cime or; Lwi.j L /.c* ii'^ rerreU 
surfaces to transfer the transferred surfaces to the plastic molding. 
The plastic molding is characterized by comprising an imperfect 
transfer portions formed in a concave shape or in a convex shape by 
imperfectly transferring the shape of the cavity of the mold into 
at least one or two or more regions prone to a resin internal pressure 
and an internal distortion. 
[0011] 

In this structure, even in a region prone to the resin internal 
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pressure and Internal distortion, the imperfect transfer portion is 
formed in a concave shape or in a convex shape in accordance with 
the resin pressure by the imperfect transfer of ti^e shape ot the cavity 
of tbe mold f-.o prevent the resin internal pressure and internal 
distortion . Theref ore^. only by forming the imperfect transfer portion, 
the optical accuracy and the like can be readily ensured together 
with a transfer surface in a portion which requires the shape accuracy . 
[0012] 

The imperfect transfer portion can be formed in a region other 
than the transfer surface to ensure the shape accuracy of the entire 
transfer surface . Also, when the imperfect transfer portion is formed 
in a surface extended from the transfer yurr<4c«;2, Llie shape accuracy 
can be ensured as well*even If *a pomion of t*he* surfcice fallis wiLuin 
the transfer surface. In addition, the imperfect transfer portion 
may be formed even in a region of the transfer surface which does 
not require the shape accuracy. When the imperfect transfer portion 
has the edge formed along th^ flat surf ace or- curved shape of th© 
transfer surface^ it is possible to uniformly prevent the resin 
internal pressure and internal distortion in a portion which extends 
to form part of the transfer surface. Alternatively, when the edge 
is formed confvprmal to the shape of the transTer suxTciUfciti In d xeyJ-un 
sandwiched by the transfer surfaces^ it is possible to prevent, with 
its large area^ the resin internal pressure and internal distortion, 
thereby further improving the shape accuracy, the optical accuracy 
and the like.- . ,J'1Ju?.\iLj^- . 

are formed on the same surface oth^r than the transfer surface, it 
is possible to uniformly prevent the resin internal pressure and 
internal distortion and_locally prevent .the resin intexnal^pressure 
and internal distortion with the portions of large areas, thereby 
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further XJnprOVinQ L-AAfei Sms.^^ at^twuxc^v'^ / i-ii^ V, j-^t^ -»- »^ v-jf ^^xi.^ WA^^ 

like. 
[0013] 

It is possible to •FflHT--i r./5t-.e a plastic molding such as an optical 
element which excels in the shape accuracy and the optical accuracy 
by forming one or two or more transfer surfaces on an optical mirror 
surface- This plastic molding may be molded^ for example, by injecting 
a resin into a cavity of a mold for forming the imperfect transfer 
por-tionby an injection molding method. For example, after g°n^2rat.ing 
a resin pressure in a resin within the cavity of the mold to transfer 
the Lraxi^f fcii-L «d tsaj. Tcn^t;;:, local release shrinkage can be generated 
tor the shape of the cavity to form Lht^ iuiptixrect tran&fer- portion 
in a concave shape, or the resin pressure r:anJ:5e locally released 
for the shape of the cavity to form the imperfect transfer portion 
in a convex shape. 
[0014] 

[Embodiment© o£ tho Invention] 

In the following, the present invention will be described with 
reference to the drawings* Figs. 1 and 2 are diagrams illustrating 
a first embodiment of a plastic molding and a method of molding the 
same in accordance with Lht^ prt^ t>t;iiL invention. Fig, 1 is a perspective 
view illustrating the plastic molding, and Fig. 2 is a cross-sectional 
view illustrating a mold for implementing the molding method. This 
embodiment corresponds to the inventions described in claims 1^ 2, 
and y to 11. 
[0015] 

In Fig. 1, reference numeral 10 designates a plastic lens (optical 
element) . The plastic lens 10 is fabricated in a thiclcness-varying 
shape having an optical mirror surface (transfer surface) 11 curved 



to be thicker in a central region on one surface thereof; a flat mirror 
surface 12 opposite to the optical mirror surface 11 ; and a side surface 

(non-transfer surface) 13 between the mirror surfaces 11, 12. The 
plastic lens 10 is formed with a concave or convex imperfect transfer 
portion 21 on the side surface 13 by an injection moldirxg-in^thod usin^ 
a mold 30 illustrated in Fig, 2. 

[0016] 

The plastic lens (plastic molding according to the present 
invention) 10 is not limited to the injection molding method but may 
be fabricated by a variety of plastic molding methods such as a 
compression molding method, a blow molding method, a.nd the 
However, the iiij wuLlon molding method can readily create the imperfect 
transfer portion by an isolation of a resin from the cavity wall of 
the mold at an arbitrary position to reduce an internal distortion 
while maintaining a condition for forming a highly accurate transfer 
surface, and efficiently produce a thick molding having a varying 
thickness, from the fact that a melted r-esT n wn thiri -th<?%_ Mvi ty ift 
solidified in a surface region immediately after it is injected into 
the cavity for filling^ while it remains melted in an internal region, 
as will be described later. From the foregoing, the injection molding 
method is preferably selected as is the case with this embodiment, 
[0017] 

As illustrated in Fig, 2, the mold 30 defines a cavity 31 by a 
pair of an upper and a lower mold half. The cavity 31 can be opened 
dud tjXu::?ecLi" ■ ■ A* iiCfcslL'tiQ ies-Lii irOO lo' -Jrirj'eL^LeU xxxLu 'Liitj cji^viLy 31-' 
cavity 31 is defined by non-transfer surfaces 32a, 33a, and side walls 
34, 35 formed on mirror surfaces of an upper and a lower fixed insert 
32, 33» A movable insert 36 is disposed internal to the side wall 
34 in a cross-sectional shape corresponding to the imperfect transfer 
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portion 21 of the plastic lens 10. The movable insert 36 is made 
movable deep into and back from the cavity 31. 
[0018] 

The mold 30 is ^tztepted "hi-v-mn"! r3 i-.Virz pT astic lens 10 by an injection 
molding method by automatically or manually opening and closing the 
mold 30 and controlling movements of the movable insert 36. As 
illustrated in Fig- 2(a)^ like a typical injection molding method, 
after the melted resin 100 injected into the cavity 31, the mova±>ld 
insert 36 is retracted within the cavity 31 in a direction away from 
the resin 100, as illustrated in Fig. 2(b), when the resin pressure 
reaches a predetermined pressure in the progress of the solidification 
ot the melted resin 100 within-the cavltry 31^ — t^lereJDy defining a yap 
S between the side wall of the movable insert 36 and the resin 100. 
[0019] 

In this way, the 'melted resin 100 injected into and filled in 
the cavity 31 of the mold 30 generates the resin pressure against 

the wall wuA-r^i^y oX Lli^ OAvity 31 to bx-±iiy -Liie- iu±x jl-ox" sai-rsi-x^u^^- a , 

33a into close contact with the side walls 34, 35 during the 
solidification. A-Ft^r .th^s^ 1 ^^p^o n-F ;^ -F-ivjaH i-^m^. tb*? tr>033ca>^1 ^ .3 n<i*?.r.-t:. 
36 is retracted so that its side wall is separated, causing deformation 
uL a (juxxe^ipuiiUiiiy iJOiLioii in accoidciiiLje wiLli Lli^ it^yiii px.t^ y ^3 ur e . 
In this event, the resin 100 is formed into a convex shape in which 
edges are similar to the side walls of the movable insert 36 by a 
locally released pressure, if the resin pressure still remains. 
Alternatively, the resin 100 is formed into a concave shape due to 
local release shrinkage if the resin pressure is below the atmospheric 
pressure- The resulting plastic lens 10 is formed with the imperfect 
transfer portion 21 • 
[0020] 
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The portion of the resin 100 from which the side wall of the movable 
insert 36 is separated is a free surface which can be readily deformed, 
in addition, since heat hardly escapes from the movable insert 36r 
this portion of the resin 100 is hotter than the portion of the resin 
100 in contact with the wall of the cavity 31, preferentially causing 
movement and shrinkage of the resin, resulting in the concave shape. 
Thus, even if the resin 100 is formed into a convex shape immediately 
after the release, the resin 100 do^&fi not necessarily end up with 
th<» conv*&:w: shap<a, P£ir*t ioTjvlazrli'-, a. filling pr-os = TJi2ro o£ -tHa m^l-tcd. 

resin 100 into the cavity 31 must be reduced to such an extent that 
the internal distortion will not affect the optical performance • 
Therefore, if the resin 100 ie mo^eU dU i^iTvrex— Lciiit^cj-d Lux , a l;uuv«a 
shape, i*e. , a sink is preferentially formed in the separated portion 
due to the shrinkage during the cooling, 
[0021] 

Therefore, the plastic lens 10 has the mirror surfaces 11, 12 
formed in a reqiai red shape accuracy i?3nrt ftxr.<=%1 .sin -t-h«=» optical accuracy 
without the remaining resin internal pressure or internal distortion 
only by forming the imperfect transfer portion 21 which is formed 
into a convex shape or a concave shape depending on the resin pressure 
in a portion corrcoponding to the side wall of the movable insert 
36 by the injection molding method using the mold 30. 
[0022] 

The imperfect transfer portion 21 can be entirely formed with 
a high accuracy by positioning it on a side surface different trom 
the mirror surfaces 11, 12. Tn addition, by using the inner region 
of the side wall 34 defining the cavity 31 of tihe mold 30 to form 
the side wall of the movable insert 36, the imperfect transfer portion 
21 will not have its edges at positions which are adjacent to the 
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mirror surfaces 11^ 12, so that no resin 100 will introduce over the 
mirror surfaces 11, 12. Thus, the resulting plastic lens 10 has a 
low distortion and a high shape accuracy* 
[0023] 

Resin materials suitable for fabricating the plastic lens can 
be non-crystal resin, the softening temperature of which is equal 
to its glass transition temperature, for example, polyjnethacrylate 
resin, polycarbonate resin, alicyclic acrylic resin, cyclic 
polyolephine copolymer (for example, Zeonex manufactured by Nippon 
Zeon Corporation) , and the like if the transparency is required- For 
applications other than optical elements, crystalline resin, the 
softening temperature of which is equal to its melting temperature, 
can be used. 
[0024] 

As described above, in this embodiment, the plastic lens 10 
provides a high shape accuracy and opLlcal accuracy without the 
remaining resin internal pre>5iRnrft or -inte-rnal distortion, even if 
the plastic lens 10 is made thick and in a thicknesii- vciJ:;yJLAiy* -^licii-**;;, 
by virtue of the imperfect transfer portion 21 formed therein. In 
addition, the plastic lens 10 can be fabricated- at a producticm cost 
equivalent to that of a thin molding by the injection molding method 
which is low in manufacturing cost and suitable for mass production. 
[0025] 

Next, Fig. 3 is a diagr-am illustrating a socori^i orripcdimcnt of 
the plastic molding and a method of molding the same according to 
the present invention, and is a perspective view illustrating the 
plastic molding molded by the molding method described in the foregoing 
embodiment. This embodiment corresponds to the inventions described 
in claims 1 to 3, and 6 to 11- In this embodiment, since the plastic 
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molding is molded substantially in a manner similar to the foregoing 
embodiment, the molding method will be described in brief with 
reference again to Fig. 2 (the same applies to embodiments described 

[0026] 

In Fig. 3, the plastic lens 10 according to this embodiment has 
mir-roi: surfaces 11, 12 and a s ide.„a.urf ace 13... and. the side surface 
13 io formed with an attachment reference surface (transfer surface) 
15 at the center in the longitudinal direction, and convex or concave 
imperfect tT-PirM^-ff^,r portions P.2 in t.hijan^r. .reg.i ODa..on boi-h..sirii?s-.oj: 
the attachment ref erenciier -surf 15^ instead- the iiripe-rf^ct toraris^Eerr- 
portion 21. yy tlie injection molding method using the mold 30^ this 
plastic lens 10 is formed with the attachment reference surface 15 
by closely transferring the transferred surface of the fixed insert 
provided internal to the side wall 34 which defines the cavity 31/ 
and is also formed with the imperfect transfer portions 22 in a convex 
shape due to a locally released pressure or in a conclave chape due 
to a local release shrinkage^ depending on the resin pressure, by 
movable inserts disposed on both sides of the fixed insert which are 
retracted during the solidification of a surface region of the melted 
resin 100 injected iiiLu Lhe cavity 31 during the cooling and at a 
predetermined resin pressure to def i nft_r9_a^p 
[0027] 

Therefore, the plastic lens 10 can be accurately formed' with the 
attachment reference surface 15 together with the transfer surfaces 

12 by th© imperfoct transfer portion 21, so that the accuracy 
can be ensured as well for attachment by providing the attachment 
reference surface 15 on the same side surface (extended surface) 13 
between the imperfect transfer portions 22, whereas the conventional 
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injection molding method, which induces a sink, cannot ensure the 
shape accuracy due to the entire surface deformed into a convex shape, 
thereby failing to fix using that surface as an attachment reference. 
r00281 

Since the imperfect transfer portions 22 are positioned in thinner 
(smaller thickness) regions of the plastic lens 10, the resin internal 
pressure or internal distortion will not remain as a whole^ and the 
resin internal pressure and internal distortion can be locally 
prevented in the thinner regions. Also, since the ImperTecL Liciiii>rex- 
portions 22 are formed at two locations, a larger area can be provided 
for the deformation into the convex or concave shape, and its height 
and depth, which can affect the light transmitting region, can be 
reduced. 
[0029] 

As described above, in this embodiment, the plastic lens 10 can 
ettectively mitigate the resin internal pressure and internal 
distortion in the tb -inner rcf.g-ion.s to -fn-rther improve the optical 
accuracy while ensuring the accuracy for attachment by the high shape 
accuracy of the attachment reference surface 15 by providing the 
imperfect transfer portions 22 even if it has the attachment reference 
surface 15 on the side surface 13, in addition to the operational 
effects of the embodiment. 
[0030] 

It should be understood that as anather -implementation of this 
eiiLbodlment , the present invention can be applied to a plastic molding 
which need not be formed with the attflr.bment reference surface 15, 
as illustrated in Fig. 4. Next, Fig. 5 is a diagram illustrating 
a third embodiment of the plastic molding and the method of molding 
the same according to the present invention, and is a perspective 
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view JLllu^ U-'x ctL j-iiy ca ^jlosi L-Lt-; luvjluxiit^ whl^^w JLo iinjl^cki uy Line iiiUJ-uJlxig 
method described in the foregoing embodiment. This embodiment 
corresponds to rhe Inventions described in claims, 1, 2 and 6 to li- 
[00311 

In Fig. 5^ the plastic lens 10 according to this embodiment has 
mirror surfaces 11, 12 and a side surface 13. The side surface 13 
is formed with a larger circular concave or convex imperfect transfer 
portion 23 at the center in the longitudinal direction, and smaller 
circular concave or convex imperfect transfer portions 2^ in thinner 
regions on both sides of the imperfect transfer portion 23, instead 
of the imperfect transfer portion 21. 
[0032] 

By an injection molding method using the mold 30^ this plastic 
lens 10 is formed with the imperfect transfer portions 23, 24 in convex 
shape due to a locally released pressure or in a concave shape due 
to a local release shrinkage, depending on the resin pressure, by 
three movable inserts disposed internal to hhpt side wall 34, which 
defines the cavity 31 . The three movable inserts are retracted during 
the solidification of a surface region of the melted resin 100 injected 
into the cavity 31 during the cooling and at a predetermined resin 
pressure to define a gap S. 
[0033] 

Therefore, the plastic lens 10 provides a larger area for the 
deformation into the convex or c-onoove ahape, with the imperfect 
Lxdui^rtij:- por Lions 23, 24, to reduce its height and depth which can 
affect the light transmitting region, and p-revents the resin internal 
pressure or internal distortion from remaining as a whole-, and- can 
prevent the resin internal pressure and internal distortion from being 
locally generated in the thinner regions with the imperfect transfer 
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portion 23- 
[0034] 

while the imperfect transfer portions 23^ 24 are not particularly 
1iTn-lt«fi "in 5;h;^pft, thc^i r f=!dfjR.s Tn?>y V>r rm.inded to ad'^/'ant acfeously 
facilitate the working of the mold. In this manner this embodiment 
can more effectively mitigate the resin internal pressure and internal 
distortion to further improve the optical accuracy by forming the 
impcr-foct transfer portion 23 of a larger di^amctcr/ in oddition to 
the imperfect: troncfcr portions 24 in the thinner regions, in addition 
to the ope.r a t i onrO f^.ff^.rit.Fi nf the* ;^ f r>ritim«=»nt-i nnp.H f=?mhnH i ment . 
[0035] 

Next, Fig. 6 is a diagram illustrating a fourth embodiment of 
the plastic molding and the method of molding the ^arric according to 
the present invent iorv-and i-s a perspective view illustrating a plastic 
molding molded by the molding method described in the foregoing 
embodiment. This embodiment corresponds to the inventions described 
in claims 1, 2, 4 Lv 6, ^iiU 8 to* ll'.' "Jn Fig. 6 Tihfe " plastic lens 
10 according to this embodiment has mirror surfaces 11, 12 and a side 
surface 13. The side surface 13 sandwiched by the mirror surfaces 
11, 12 is form^^d with an imperfoct transfer portiori-2-5 in a oimilar 
shape to the plastic lens 10 wlilch has the edge formed along the curved 
mirror surface 11 and the flat mirror surface 12^ instftflH nf the 
imperfect trans j&cr portion 21. 
[0036] 

By the injection molding method using the mold 30, this plastic 
l^.ns 10 is formed with the imperfect transfer portion 25 in a convex 
shape due to a lorr^^.ll.y rfal ^a^A^arJ p-ressure or in a concave shape due 
to a local release shrinkage, depending on the resin pressure, by 
a TTinvabTe insert, vjhieh has a similar or^ecc-cccticnal ahapc, disposed 
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internal to the side wall 34 which defines th© cavity 31. The movable 
insert is retracted during the solidification of a surface region 
of the melted resin 100 injected into the cavity cLuring tne cooling 
and at a predetermined resin pressure to define a gap S. 
[0037] 

Therefore, the plastic lens 10 can provide a larger area which 
is deformed in the convex or concave shape, with the imperfect transfer 
portion 25, to reduce its height and d^pth which ca-n affect th© light 
transmitting region, prevent the resin internal pressure or internal 
distortion from remaining as a whole, and uniformly prevent the resin 
internal pressure and internal distortion in thinner regions. As 
described above, in this embodiment, the plastic lens 10 can iu<jj.<^ 
effectively mitigate the resin internal pressure and internal 
distortion by forming the imperfect transfer portion 25 larger in 
area than the imperfect transfer portions 21 - 2^~^o more improve 
the optical accuracy, in addition to the operational effects of the 
ennhr>ri i mftnt . 
[0038] 

Though not shown, in another implementation of this embodiment, 
for fabricating, for example, a large plastic -lens 10, liuperfect 
transfer portions may be formed along each of t.ViH cuj.r.ved and flat 
surf aces of the mirror surf aces 11, 12 (claim 4), wherein the imperfect 
transfer portion may be formed with the edge to ensure an area required 
to prevent a resin stress and internal distortion. In this structure, 
the resin stress and internal distortion can be effectively prevented, 
and uniform mirror .surf /^rp.ft 11, 12 can be f o^ned in the longitudinal 
direction. 
[0039] 

[Effects of the Invention] 
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According to the present invention, the imperfect transfer 
portions formed in thinner regions which are prone to the resin internal 
presBure and iiiLeriieil distortion are molded in a concave shape or 
a convex shape dependinq on a resin pressure so as to imperfectly 
transfer the shape of the cavity in theraold^ thereby making it possible 
to prevent the resin internal pressure and internal distortion from 
remaining in those regions, and to reduce the resin internal pressure 
and internal distortion in the thinner regions and the like, which 
have not been able to be reduced by conventional methods, even when 
the molding has, for example, a large thickness, a varying thickness, 
a large diameter, a different shape, or the like. 
[0040] 

It is therefore possible to readily provide a plastic molding 
which ensures the shape accuracy and the optical accuracy by setting 
imperfect transfer portions at arbitrary positions. The imperfect 
transfer portion can ensure the shape accuracy of the entire transfer 
surface when it is formed on a surface other than a transfer snrf^r^e, 
and can have an assembly referennj^ r f ;=i.r'i=» fr\-rrr\^r\ ^. -Fr^-r ov;:»Tnr^l -In 
a portion of the same surface extended from the transfer surface with 
a high accuracy to ensure the accuracy for assembling, when it is 
formed on the surface. 
[0041] 

The imperfect transfer portions, when having the edge formed along 
the shape of the transfer surface, or when formed in a large area 
conformal with the shape of the transfer surface, or when formed on 
the same surface in plural, can effectively mitigate the re.si n i ntftrn;^ 1 
pressure and internal distortion in the portions to further improve 
the shape accuracy, the optical accuracy, and the like. In this way, 
for example, when an optical mirror surface is formed as a transfer 
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surface, an optical element which is required to have a low distortion 
and a highly accurate shape can be readily fabricated at a low cost. 
LUU4id J 

The imperfect transfer portions can be formed by an in je^ct-i on 
molding method which is low in the manufacturing cost and suitable 
for mass production. For example, the imperfect transfer portion 
can be formed in a convex shape by ge^nftr^st-i ng Inrr^^l r^lRP^ciR <?hrinlcage 
for the shape of th© cavity, ox in a conves^ shape by locally releasing 
the resin pressure for the shape of the cavity, for exan^le, after 
the transferred surface has been transferred with the resin pressure 
generated in the resin within the cavity of the mold. 
[0043J 

As a result, only with the feature for forming the imperfect 
transfer portions, it is possible to provide a highly accurate plastic 
molding at a production cost equivalent to that of a thin molding. 
[Brief Description of Drawings] 
[Fig. 1] 

A diagram illustrating a first embodiment of a plastic molding 
and a method of molding the same according to the present invention, 
and a perspective view illustrating the plastic molding. 
[Fig. 2] 

A cross-sectional view illustrating a mold for implementing the 
molding method. 
[Fig. 3] 

A diagram illustrating a second embodiment of the plastic molding 
and the. method of molding the same according to the present invention, 
and a perspective view illustrating the plastic molding. 
[Fig. 4] 

A perspective view of a plastic molding illustrating another 
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implementation . 
[Fig. 5] 

A diagram iXJLustrating a tnird embodiment of the plastic molding 
and the method of molding the same according to the preft<=*Tit i nverttion, 
and a perspective view illustrating the plastic molding, 
[Fig. 6] 

A diagram illustrating a fourth embodiment of the plastic molding 
and the method of molding the same according to the present invention^ 
and a perspective view illustrating the plastic molding, 
[Fig. 7] 

A perspective view illustrating a converrticrnai p±asL±c muJrdiuy . 
[Fly, 8] 

A perspective view illustrating a plastic moldina for des.or i ItlLelo. 
d yj.^lj±<^iii Li;^ k-;<->ii vt:?iiLiuiicil ^IfiaLlL; iu<^lulug • 

[Description of Reference Numerals] 

10 Plastic Lens (Plastic Molding) 

11, 12 Mirror Siarfaces (Transfer Surfaces) 

13 Side Surface 

15 Attachment Reference Surface (Transfer Surface) 
21 - 25 Imperfect Transfer Portions 

30 Mold 

31 Cavity 

32, 33 Fixed Inserts 

32a, 33a Transferred Surfaces 

34, :ib Side Walls 

3 6 Movable Insert 
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[Name of Document] Abstract 
[Abstract] 

[t^robXem to be solved] 

The present invention relates to a plastic molding and a method 
of molding the same, and has an object to provide a highly accurate 
plastic molding at a production cost equivalent to that of a thin 
molding, even when it has a large thickness or a thickness-varying 
shape, by reducing a remaining resin internal pressure and internal 
distortion through imperfect transfer. 

[Solution] 

A plastic lens 10 having mirror surfaces 11, 12 transferred from 
transferr^ed surfaces 32a, 33a of a mold 30 by an injeoLloii niolaiug 
method is formed with an imperfect transfer portion 31 on a side surface 
13 in a concave* 'shap^ oi: iii ct *^L->iivt?^ sjlidj^t: by Li.ciwLiii^ «i luuvcibltj 
insert 3 of the mold 30 to imperfectly transfer the shape of a cavity 
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